With the objective to get new analytical methods for the determination of oxygen in sea water [1] and/or pollutants in the environment water (nitrate, nitrite, etc.) [2], we developed technologies based on fluorimetry with the use of optical fibers. Fluorimetric methods were selected for their great sensitivity and also for their possible remote measurement. Concerning the nitrate determination, the generally required drastic conditions (in the major cases highly acidic media [3] ), led us to study an indirect method of nitrate analysis, i.e. reduction to nitrite [see reference 4 for a review].
The major drawback of the method is the use in a large excess of the reagent DAN, which is a carcinogenic compound. Indeed, in the procedure described by Damiani and Burini, DAN was used exceedingly large if compared to the nitrite concentration to be determined: for the maximal nitrite concentration of 50 µg NO 2 -.L -1 , DAN remaining in solution represented approximatively 60 times the quantity involved in the stoechiometric reaction. In order to diminish the required DAN quantity, it would be of interest to study if a stoechiometric reaction between DAN and nitrite might be still feasible. It is the purpose of the present paper, in which an improvement of the procedure is described.
Experimental section Reagents
Sodium nitrite (99 %) was from Merck (D -Darmstadt) and dried at 100 °C before using. 2,3-diaminonaphthalene (97 %) was from Aldrich (St Quentin Fallavier, France). 37 % minimum chlorhydric acid (R.P. Normapur TM ) was from Prolabo (Paris, France) and sodium hydroxide (puriss p.a. > 98 %) from Fluka (St Quentin Fallavier, France). The water used was demineralized.
Apparatus
Fluorescence measurements were made with a SPEX 1681 Fluorolog spectrofluorimeter equipped with a continuousspectrum Xenon lamp source (450 watt). The excitation wavelength was set at 365 nm and the emission was measured at 405 nm. The fluorescence intensities are only Nitrite analyses were conducted by adding 0.5 mL of DAN solutions to 5 mL of nitrite ones. The mixture was hand shaked then let stand for 10 min. Then 0.25 mL of a 0.58 M sodium hydroxide solution was added (final volume for the fluorescence analysis of 5.75 mL), the mixture was homogenized and the fluorescence measurement was immediately done.
For experiments with time, at time zero, 10 mL of a DAN solution was added to 100 mL of a nitrite solution, then the mixture was stirred for 2 min and let stand. Over the analysis period, samplings of 5.5 mL were added to 0.25 mL of 0.58 M NaOH (final volume for the fluorescence analysis of 5.75 mL). The solution was hand shaked for homogenizing and immediately analyzed by fluorimetry.
Results and discussion

Effect of DAN concentration on the nitrite determination sensitivity
Five sets of experiments were performed by using a DAN concentration from 100 to 0.2 mg.L -1 and by keeping for each set nitrite samples at concentrations of respectively 0, 10, 20, 30, 40, 50 µg NO 2 -.L -1 . Tables I and II -.L -1 , the limit of the analysis was reached, since no correlation was found between the nitrite concentration and the fluorescence intensity measured.
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Original articles In order to discuss the present results, especially in regard to the relative quantity of DAN which reacts with nitrite ions, the stoechiometric molar ratio in the final analysis volume was searched for each set of DAN concentration and the corresponding line is reported on figure 3 . Taking into account the highest nitrite concentration used of 50 µg NO 2 -.L -1 , the values for DAN at 10 and 100 mg.L -1 respectively were not reported, because DAN was always in large excess for the corresponding experiments. For the DAN concentration of 2 mg.L -1 , DAN was still in excess for the nitrite in the range 0 to 50 µg NO 2 -.L -1 , as well as for the sets of DAN at 1 mg.L -1 and nitrite in the range 0 to 25 µg NO 2 -.L -1 and DAN at 0.2 mg.L -1 and nitrite in the range 0 to 5 µg NO 2 -.L -1 . Of course, for the sets of DAN at respectively 1 and 0.2 mg.L -1 , the DAN concentrations were in lack for nitrite concentrations above the respective values of the stoechiometric line. In order to know if the analysis would be still feasible with a lack of DAN, the influence of the time of the reaction was studied (see further).
Effect of the reaction time on the fluorescence intensity
With a constant nitrite concentration, independently of the DAN concentration until stoechiometric one, an identical final fluorescence intensity must be expected for a sufficient reaction time. On the contrary, if the DAN concentration is lower than the stoechiometric one, this would not be observed. To confirm this hypothesis, the influence of the reaction time was studied. First, the reaction was conducted for a sample of 50 µg NO 2 -.L -1 (9.5 10 -7 mol NO 2 -.L -1 in the final volume) in acidic media in function of different DAN concentrations. Samplings analysis on time was conducted until the fluorescence intensity reached a final plateau value (Fig. 4) . The reaction was complete in the first 5 minutes for a DAN concentration of 100 mg.L -1 (5.5 10 -5 mol.L -1 in the final volume) and the maximal fluorescence intensity remained constant with time. For a DAN concentration of 10 mg.L -1 (5.5 10 -6 mol.L -1 in the final volume), the reaction was complete only after 40 minutes, the maximum intensity also remained constant after this time and reached the preceding value. With the lower DAN concentration of 2 mg.L -1 , the fluorescence intensity progressively increased and for an enough long time, it would reach the preceding value because DAN is still in excess in comparison to the nitrite concentration (the observation time was too short to reach it). On the contrary, the DAN concentration of 1 mg.L -1 was in lack in comparison to the nitrite (see Fig. 3 ), then the fluorescence intensity progressively increased but would not reach the previous value. Nevertheless, by considering the fluorescence responses over a short period of time (< 30 min), it appeared that the value of 1 mg.L -1 of DAN might still agree for nitrite analysis.
In fact, the set of experiments reported in figure 5 corresponds to the study of the influence of the reaction time for a constant DAN concentration of 1 mg.L -1 with nitrite concentrations ranging from 10 to 50 µg NO 2 -.L -1 .
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Original articles The fluorescence responses were very convincing. By taking in consideration a fixed time of sampling, fluorescence intensities correlated well with nitrite concentrations. Very interestingly, measurements with a good precision can be done after only 6 minutes of reaction.
Conclusion
The procedure for the determination of nitrite with 2,3-diaminonaphthalene (DAN) was considerably improved, mainly by reducing the DAN reagent required for nitrite analysis (going from 100 to 1 mg.L -1 of DAN) without affecting analysis time. Indeed, the method analysis remains very fast, since a 6 minutes reaction time is sufficient to allow nitrite analysis in the range 0 to 50 µg NO 2 -.L -1 . 
